Microspheres prepared with PLGA blends for delivery of dexamethasone for implantable medical devices.
To develop and characterize microspheres using poly (lactic-co-glycolic acid) (PLGA) blends (PLGA5050 (25 KD) and PLGA6535 (70 KD)) for dexamethasone delivery to prevent foreign body response to implantable biosensors. A single emulsion based oil/water solvent evaporation/extraction method was used to prepare microspheres. All the microspheres prepared exhibited the typical triphasic release profile, but with different initial burst release, lag phase and zero order release rates. The burst release was reduced when the two PLGA were mixed at a molecular level, whereas increase in burst release was observed when phase separation occurred. Microspheres prepared using PLGA blends had significantly shorter lag phase. The activation energy (Ea) of dexamethasone release from microspheres was similar to the Ea value of PLGA degradation. The release kinetics were significantly enhanced under accelerated conditions (45 and 53°C) without altering the release mechanism of the post-burst phase. A rank order correlation between accelerated and "real-time" release kinetics was observed. Polymer blends of PLGA can produce microspheres with reduced lag time. The accelerated release testing conditions investigated can discriminate the formulations and predict "real-time" release. Such accelerated release testing can be used as a rapid screening method to facilitate formulation development.